Chaperone-like activity of beta-casein.
The caseins are major components of milk for most mammals and are secreted as large colloidal aggregates termed micelles. They have less ordered secondary and tertiary structures in comparison with typical globular proteins. In this work, beta-casein, a member of the casein family, has been demonstrated to exhibit chaperone-like activity, being able to suppress the thermal and chemical aggregation of such substrate proteins as insulin, lysozyme, alcohol dehydrogenase, and catalase by forming stable complexes with the denaturing substrate proteins. Meanwhile, beta-casein was found to not only prevent aggregation of the substrate proteins, but also solubilize the protein aggregates already formed. Data also show that beta-casein exhibits a higher chaperone-like activity than alpha-casein, likely due to the difference in the number of proline residues present and/or in the extent of exposed hydrophobic surfaces. The implications for their in vivo functions of the caseins, based on their exhibiting such in vitro chaperone-like activities, are discussed.